A technique for the synthesis of nanoporous silica gels is developed. Reference specimens are created and an estimate of their metrological characteristics is performed. Keywords: nanoporous silica gels, reference specimens.
diate porosity were measured by a gas-adsorption method with the use of a TriStar 3020 analyzer [1] . The microstructure of these specimens was studied by means of a CrossBeam System scanning electron microscope functioning as a component of an Auriga workstation. The results indicate that these specimens constitute agglomerates of spherical particles measuring 60-800 nm with pores 2-10 nm (Table 2) . Here and below, the following notation has been introduced: A w , sorption capacity in the case of relative pressure p/p 0 reduced to normal conditions (T 0 = 273.15 K, p 0 = 101.325 kPa, p, current pressure of nitrogen); A, certified value of characteristic of reference specimen; δA, relative error in A with 0.95 confidence level; S s , specific surface area; V s , specific volume of pores; and d av and D, mean and most common diameters of pores, respectively.
Determination of metrological characteristics of reference specimens. A measurement technique was developed in order to determine the sorption properties of nanoporous silica gels [2] . Through the use of the technique used in measurements of the sorption properties by means of a gas-adsorption method it is possible to obtain results in ranges of measurement and with characteristics of the relative error that do not exceed the values specified in Table 3 , where σ r is the relative standard deviation of recurrence; and δ sys and δ, relative nonexcluded systematic and relative total error with P = 0.95, respectively. The traceability of the measurement results is established by means of the following approved types entered into the register of reference specimens:
State Investigation of homogeneity of material of reference specimens performed according to [3] [4] [5] [6] . N = 6 samples of material of the reference specimens were randomly selected and j = 3 measurements of each certified characteristic were performed in accordance with a certified technique. The measured values of each such characteristic were estimated on the basis of [6, 7] .
An investigation of the stability of reference specimens, expressed in the invariance of a certified characteristic over time with storage and application conditions observed, was conducted by an isochronous method (artificial (accelerated) ageing) in accordance with the recommendations of [7, 8] . The reference specimens were held at an elevated temperature of 115°C and the values of the characteristics were then measured and compared to the initial values. Processing of the results demonstrated that they do not differ significantly before and after ageing.
The algorithms proposed in [7, 8] were used to determine the limits of the absolute errors of the certified values of the reference specimens as well as the expanded uncertainty. Data for approval of the type of these reference specimens were prepared from the results of this research in accordance with the requirements set forth in [9, 10] . Values and limits of their absolute errors for the first batch of reference specimens are presented in Table 2 (two batches have now been produced).
In order to evaluate the suitability of a reference specimen and investigate its commutativity, measurements were performed at laboratories, such as the laboratory at the Aspekt Association (Moscow) by means of an ASAP 2020 analyzer; metrological assurance of the nanotechnology industry, spectral methods of analysis and reference specimens performed at the Ural Research Institute of Metrology (UNIIM) with the use of an ASAP 2020 MR analyzer, and sorption performed at the Ural Federal University with the use of an TriStar 3020 analyzer.
The results of measurements of the porosity characteristics of the sorption properties obtained in different laboratories and on different equipment are in satisfactory agreement with the certified values of the sorption characteristics of newly developed reference specimens within the range of certified values of the measurement error. Investigations demonstrated the suitability of the newly developed reference specimen for testing and calibration of different types of gas-adsorption analyzers.
State Calibration Standard GSO 9735-2011 of the sorption properties of nanoporous silica gels (NMS set of reference specimens maintained at the UNIIM), which does not have any analogs and is included in the State Register of Approved Types of Reference Specimens of the Russian Federation, was created from the results of the investigations. This reference specimen is a nanoporous disperse powder of silica gels that is stored in 5-g packages in airtight jars. The shelf life is 5 years. The newly developed reference specimen is designed for calibration of measuring instruments and to assure the traceability of measurements of the sorption characteristics by the gasoadsorption method and control of the error of the measurement techniques as well as for testing and other types of metrological control where the metrological characteristics of the reference specimen correspond to the requirements of the control procedures. Data on reference specimens are included in the Federal Information Bank for Assurance of the Uniformity of Measurements.
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